SUMMARY Values for alkaline phosphatase and gamma glutamyl transpeptidase (GGTP) and the prevalence of their elevation was significantly higher in 35 patients with ankylosing spondylitis (AS) than in 35 age and sex matched controls. The abnormal enzyme levels appeared to reflect a non-specific reation to inflammation and could thus aid in assessment of disease status.
Raised alkaline phosphatase activity has previously been reported in patients with AS, the incidence ranging from 14 to 47*5% .1 2 But which enzyme fraction is increased is unclear; it has been variously reported as of hepatic origin and of bony origin. In addition many of the patients were receiving nonsteroidal anti-inflammatory drugs at the time of investigation, which could have contributed to the abnormal biochemistry observed. 3 The present study was designed to investigate hepatic function in patients with AS who had received no therapy in the preceding 3 months and to assess possible relationships between hepatic function and disease activity.
Materials and methods
Seventy subjects were studied. Thirty-five had AS, the New York criteria4 being satisfied for diagnosis, and 33 were HLA B27 positive (94%). Patients with inflammatory bowel disease were excluded. The remaining 35 corresponded in age and sex distribution to the AS patients and were healthy volunteers with no history of arthritis or backache.
No subject had coexisting disease which might of itself produce changes in the biochemical parameters measured, and none had hepatosplenomegaly or other stigmata of chronic liver disease. Patients initially included who were found to have Paget's disease of bone were excluded. A detailed history of alcohol consumption was taken in all cases.
The study was conducted in 2 phases. The prevalence of abnormal liver function tests is shown in Table 2 . A raised level of GGTP was found in 9 of the patients, (26%) and of alkaline phosphatase in 6 (17 %), GGTP being abnormal in all subjects with elevated alkaline phosphatase values. In the control group one (3%) had a high alkaline phosphatase, no abnormal GGTP being detected. No subject had raised bilirubin or transaminase activity, while all values for albumin fell within the normal range. Eight (23%) AS subjects had hyperglobulinaemia, reflecting the increased IgA activity observed. 
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No correlation was found between levels of alkaline phosphatase, GGTP, and alcohol consumption in any subject. To assess the relationship of the hepatic enzymes GGTP and alkaline phosphatase to disease activity AS patients were divided into 2 groups according to their ESR, one group consisting of patients with an ESR below 25 mm/h ('normal') and the other an ESR of 25 mm/h or more ('raised'). The mean serum GGTP in patients having a raised ESR was 77 IU/I (Fig. 1) , while in those with a 'normal' ESR it was 53 IU/l, this difference being statistically significant (p<0.001). In addition, the mean serum GGTP in patients with a raised ESR was 54% higher than the mean GGTP in control subjects, (p<0001), but there was no significant difference between mean GGTP in patients with a normal ESR and mean GGTP in controls. ( significant (p<0.001). The mean GGTP in patients with elevated IgA levels was 76% higher than in controls (p<0001), and, as with the ESR, the other index of disease activity, no statistically significant difference occurred between mean GGTP of the 'normal' IgA group and the controls.
STUDY B
All 11 patients with a raised ESR and/or IgA had these indices of disease activity reassessed 3 months after the introduction on nonsteroidal antiinflammatory therapy. Hepatic function was also re-evaluated and related to disease status (Fig. 2) . All variables (IgA, ESR, GGTP, and alkaline phosphatase) showed significant differences after treatment (Table 3) . Furthermore the significant drop in abnormal hepatic values correlated with the reduction in the objective indices of disease activity.
Discussion
An abnormality in one or more of the parameters of hepatic function measured was detected in 26 % of the patients in the study. GGTP proved to be the most sensitive and was elevated in all subjects with a raised alkaline phosphatase, implying a hepatic origin for the latter biochemical abnormality. This hepatic dysfunction could conceivably have occurred as a result of coincidental liver pathology. However, no patient had clinical stigmata or serological markers (mitochondrial or smooth muscle antibodies) of chronic disease. But clearly without histological evidence it is impossible to confirm or refute this.
Alternatively the abnormal hepatic function could have resulted from ingestion of alcohol and/or nonsteroidal anti-inflammatory drugs. However, no correlation was found between elevated alkaline phosphatase, GGTP, and alcohol consumption. In addition, as no patient had received any therapy in the 3 months prior to evaluation, drugs cannot be implicated in this study. Finally, in a number of subjects the elevated laboratory parameters returned to normal despite treatment with these agents.
Theoretically amyloidosis, an unusual complication of AS,5 might have affected the results, as it was not specifically excluded except on clinical grounds. We feel it more probable, however, that the abnormal biochemical findings represent a nonspecific reaction to inflammation and could perhaps be regarded as acute-phase reactants. This is based on the observation that the raised hepatic enzyme values were found to occur in patients with laboratory evidence of active disease6 7-namely raised IgA and ESR-and supported by return of liver function towards normal when adequate control of the disease was achieved. Thus, our findings would suggest that elevation of GGTP and/or alkaline phosphatase may be used to assess disease status in patients with AS, the greater frequency of abnormal baseline GGTP making it more useful than alkaline phosphatase.
